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0 0 °COT) t?, fKRMSrjK UMt50i5^t< x s &fc«jfcf4;*''?y 
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tf>*§-g\ ±g|5M( n 1 ) , MJtmm n 2 ) , ttJhffl«P«-( n 3 ) 
ffWn 1 2 3 (Cfto-CftfUfJ: V\, 
5 , iHflgh 7^v^^-( TFT) 
C 1 > 

*iiotiE L giilw-HWli^ 132 {c, Sli o _h(c 

, »?>T FT14h :©TFT14f:J:o T*fl£L XmW)£ ftS W&CD^m 
E L 6 <h ^tLtl^„ 

-eb H12 ^^-Tct TFT14i, ^1$E L ^^2 6 C0T§PM2 2 

<t cDp^d, ^±aft$ n^s pultun 3 mmv xm , ^ot fthoku 

^f>47h fiELif2 6 ©T^l|@2 2 i: S^^Ml 3 KWttfhfo 
-<D<fc5 ^fiEL^ifro-Wlc jolts tH]Sg|ll^|ll4 ic^i-z^ 

x. ^nh^^f—h^^otsxxiy—^y^^^n, -wm&ti<9 2 ii©tft 

5 5, 5 6 i, ^2 OTFT55 <D^'— h &^mtef£*— /VK i~-5 tctfXD^ 
>-V—5 7 t ^MLt*3?) x $2 OTFT5 6ia0, flELif6 2 £|g 

HI4 f^-f <£? TFT 5 5 , 5 6 tcfi, XY^M) ry?xVttzM& 

jfcit©Mtsi( Yj ~Yj + n ) 50 idxum^-mmmi xi ~Xi + 
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tLt, mi ©h 7^**— 5 5 wjtmm*m%i-rz>mm*^ , m2 

mi ©h 7>v^^ — ( Tr 1 ) 5 5 joi <Dh T 

r 2 ) 5 6 4 fi, tin + /\ /n + t tfr <b tfS-C# , ffiM<D 

n + fi, IH2 iZ7jk-f£l n S»CH — bf ftfc¥2J*f*$U£4 5 , 4 7 *5«fc 

t>\ ^<DF B 1cDi fiK -t°y^$nti^^^» 6 Hi^ntv>5, 
^LT^tt^ttfc^— r- t tt> tC, IU4 {C^-Th 7*s*?*9-r 5 5 , 5 6 

, n m<z>ttt>v f-P sick -f^^u-c, p + /i /p + <t Lfcflwrefco-ob 

*7t. mi 7^-**— ( Tr 1 ) 5 5 4o«t U«^2 ©F7>^^-( T 
r 2 ) 5 6 ©SttS4 4 fi, tfy ->y = ^*©*M«iMWM\ ^7*^^ 

^y->y=i^fi, 7^7 7 ^si ( a-si ) icjt^-t, m 

( 2 ) mmxm 

TFT MJ; -5 *T«|E L f^cDigtW? j£(Co# !&P^-f 5 „ 
TFTI1 |2|4 iC/Tfi 9 mi ©b — ( Tr 1 ) 5 5 toXXfifg 

2 <Dh ( Tr 2 ) 5 6 Sr^tfi: title, S^'fyf Ji/SLt 
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5 0^^LtgI$^M^/^i, flMWtffiMK Xi ~Xi +n ) 5 1 

L t fil^ iCi o t , ^fl©^l Wh7> : ^^-( Tr 1) 5 

5 HI4 iZ7Fl-£? (C, £?i§S4£jgg( Ci ~Ci +n ) 5 2t|lO 
h 9^^^.^ — ( Tr 1 ) 5 5 (Dy—Xb ^fXf- 5 7 

CUxKUlt) , ^2 <Dh Tr 2 ) 5 6 O^ — h Mf±^— mmt tt 

<0 , £52 ©h 7^i?X*—<. Tr 2 ) 5 6 fiON^fgt ^ (DON^ffiiCjo 

2 (Dh — ( Tr 2 ) 5 6 (DKU^yC^tltV^^iEL ^2 

6 ©T9iti2 2 {cS«E^^*&bo<5tt5r t 

^Lt, tiEL^f2 6 fli, 4xfc«»c«J; «? , SESJb^ *v5 ^ <b J eft 

e . mfmmm 

to, #R teV s V s *> a iftfciEi& (izo) *>fe fl?/*i-3 r. W£ L v \ 

X.fi, Sn,Sb,Ga % .Ge'^f©— ft^SytW:— *UA±©Jia^'g'*3-&*^'tf 
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c m2 <D%m&w\ 

m o ±(c mz (D&m&mm o % 3 2 t , 3§mfeHMgg( fu (omm^mm 
mtm-rzw&fcib&o ) 34t> tsmhs2 2 r>*±a?m^i2 0 tc^^ix 
tcmmftftmm 4 ft 5 «e l m*2 e t Tuwm 2 m*e> e 
l mt&-m ta-rt th^ % THii«2 2 ^mmrn^tn 51, 13 ©fe^jftat* 

3 0 , 3 2 (Dmffi^&tMtln 6(1) , n 6 ( 2 ) <tb s 0 <OB 

iEL ^3£fft7 0t*W o 

^2 (Dmmmm^mE l m^mm o ten, m3 i^-nt^ m 

n 5 6 ( 1 ) 6 ( 2 ) 8 ( 5 ) * ' 

( i ) jaw* 

0>M#5t( 5 ) 

#2 (Dmmmniz^^xh , ie#^( 5 ) ^s-rs - <t (cj;<9 , H3 

iSiRff, T^t^i L t©^ y v?-> I ZO, JBJf*: 2.1) 

jffl^r^s: 1.5) icA^ufc^-g-, &muvf<v%m^$:o %b-rz>t . 

SiKA&bfcftfifi, I Z Ofrb fcBML7t5tS( 10 0%) ©98. 6 %<b 
©M^( 8 ) 

*fc v IH3 {C^^-J; 9 (d, T«B«ffi2 2 <t f&3 ©63Eife8lfls3.0 , 32t ©W] 
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tufctsic. ±fsw^5t( 5) &m&-rzt tt> (c v Tum&m 8) 

n 5 7 6 8 ( 8 ) 

^(dxo \cmf&-tz>t, #yxj4\ j^vv j*m&m.\YM<, izo, ®#r§p: 2 

. 7 ) :fcJ;t>*Sg3 ffiff^: 1.6) JSlfr^ 

» 

*TLfc?tS«. Tfprn^b ffiJM-$ JxfcftSC 10 0 %) (7)9 9 %tv^5 iSi/Mit 
<3>gg#it( 7 ) 

t$\z^ ±mm&&( 5) zmsi-f&b t & Tten^c 7) ^js-rsr 

n 5 6 7 8 ( 7 ) 

. i ) 45 TSBtffi*^ 3ti s a^ , B3 <D&Mmm&( rnmm-. 1 . 

6 ) *5±tf»2'oaMtt«flBJB( JB5f^: 1.6) jSXXf&ftVX. 
JE*t^: 1.5) tcAMUfcii^ #JBSfr©3t!K»R*S:0 
WcAltL/cft*^ T\W««*»e> ttUtt£*bfc3te*( 10 0 %) ©9 8 %£ 

® m&m 1 1 ) 

5) ^riJ£i-5t it tc, TISSB#^( l l ) lr»]itSJ:i:*»*Lv> 

o 

n 6 ^0 . 7 Xn 5 ( 1 1 ) 

. .1) *>?>*sTff««**fe%35 s wi***fc, ^3 <D&^mm®-( mmm i-. v 
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5 5) Sr^LT. IZftmfiLi ®#f^: 1.5) KAltL fc4§-g\ 

(10 0 %) C09 8 %£ 1^9 M^ s Mt &-5 0 
( 2 ) * =7 — -? -i 

a>Mf& ■ 

*(C}§8¥£ fcfi^ffeS -BrT^b fc/lt^k L xmf&Z tiZ> „ 

<Z> * =7 —~7 -i /\"? <£>J¥$ 

#J;Ui\ lOnm — l, 0 0 0 /z m©$&Hrt<E>iB<b 1"5 * k * L < , 0 
.5 Mm~5 0 0 /imCD^iartCOfiti: r t t> X <0 ft * L < , 1 jum~l 0 0 

( 3 ) at/turn 
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^•y )V) -<VifV( tiTBi s -MBS) , h7^-4, 4' -^^zn^yP^ 
^/V-<> ( TOP S ) ^^^VO-^feili, 7-tKo =^>-4 -y 

-^y >-( axr^-^u >4 ) f©^^y v^-fe^sr^tf-sr t ^-e^5 0 

-r-5#-^©^fe^(-oV^Tfi, #UxJ±\ 2, 3, 5, 6-1H, 4H-rh7 
tKn-8 4 U 7o ;wy ^/i^f-y y vV ( 9 , 9a, 1-gh) ^ 
Hvyyi5 3) N 3 -( 2 ' -^y/f7/y -7 -^±f;V75 y y 
^y ^.( WT^-^y >6 ) . 3 -( 2 ' ?Vy /V) -7 -N , N- 

v^^/w? y ^ vjj >- ( wt^ -7!)y7) ^coy -^y >-fe^, -etoftii^ -^y >- 
fe^^^^f-CfcS-<— ->^^-r^n— 5 l % *fc, y/v-<>h^^D— l l , y 

->t> y ^\^>-2 -y f-/u-6 -( p -v^y ^vvt? y ;*fvvy ;v) -a h- 

t°7>-( KTDCM) m<D^T=->^^m. 1 -xf ^-2 -( 4 -( p -i^y 
fvl-T5; /7i=/l/) -1 , 3 -Zf# i/=c=.sU) -t°y v?^>> J*-s<— ? n U — 

h ( ^Tfy-yyi) ^yim d-^$>b, p— ^5>6g^<d 
£<bic jt^^^v ®H4&fk J&stt^^h ftmtikwm) 
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mv-'i'&m&ft. r/v^ryY mm. m^^>7?kii, ^y rmm, 
w$f*uv\ ^y ;*5vM*^y h , ^yr^y u-b, *°y # 

— h , bf ^/KTyv^ — /V, zKy t"^;H;'py tKn+v'if^ 
t/vn-x, y&y^dri/^ ^yUr/Va— ii;^) ^WbH 

(^■^a) ^iifi-^So #JxJ4\ *ry ^{bt-^/v^i, ^7^ti> 
-/^ttfli. T/^vmm. ^#*isffim. #y ^^v^, ^y ^^y-^mm 

y y ^vy- ^ y h , ^y y t/-h . sK-y b > #y t^^r 

±£tefc*-/MtJ]| : 1 . 5 4 

^bf-y 7=V«fli : 1 . 6 0 

mmv-^fflm : i. 45 

tfy ^J-ui/ffim : 1 . 5 1 
*^f^yffi : 1 . 5 9 

twj /vm* f^/i-mm ■ 1 . 49 « .- j ■■ 
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>mm : 1 . 6 0 

o 

fi\ 1 0 n m~l ,0 0 0 fi m G9®[Sl*]c7> iUt i"3 r. t *S»*U< .0.1 £i m 
-5 0 0 /xm(^®iai^(75jt<b f^r £ *S«t?> £?£L< ; 5 /zm~l 0 0 /xm©® 

[ 313 (D-mmmm] 

) x mm^mmmi i3©MWi» 
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£n 8 <h Lfc<b#{£, BS#.5£(9) *MJ£-T5^i:**8M»t-*-5^r«EL*^ 
n 5 8 9 ( 9 ) 

( l ) §B{£it( 9 ) 

f|3 (DHJgM(-*3^Tt , K#,5£( 9 ) ^^S-TSr <h iC<£<9 , fl4 (D-fe^ 

wctf. Tg&m4s<t vx<Dyf^^M>m^mitm( izo, 2.1) 

/Oxb^tBttLT, JBtffSp: .1.5) icAJftb. &V^C. ^4 Wfe^ 

1.5) ^^LT^ictuit^ thtcm&. &m&w-<oym.\&m 
£o %i 1-3 <t , m4 (D&mmmmcAftiLtcytm-z, Tumm^h %nmm^ 

A#JLfc)ti( 10 0%) (759 7 . 2 %<h v>5 Soffit 45. 
( 2 ) 1 0 ) 

Tffi*«£ ©IHK:#3 ©SBHfeWJIBJi&Ktt, Hi0Ef&3 epig 

Ml&fllJf ©JSW^n 7 am ic, ±mm&M 9 ) SrriJS-rs t i: t> (c 
, TteS8^it( 1 0 ) «:»a-*-5c:i:^#*Uv> 0 

n 5 7 8 S n 9 (10) 

. i.) jj^<c5TSum«^e>3t^tBit$*L-c, 13 oiiwk mmm-. 1 
. 7) i:^tt^ss( mmm-. 1.5) (caj^l, #^-e, ©£My£ 

Lfcftfi( 10 0%) ©98. 5 %ir ifivMit<b 45, 
( 3 ) Hffi5(( 12) 

T8P®l£©JB#r^n 5 £ , TlfPm^ir ^S«MRm-!£ttfcfS3 Wig 
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12) ^Yis-rsr t as#*Lv\, 

n 7 ^0 . 7 Xn 5 (12) 

. 1) ^b^-sT^m^b^^mtt^nT, fg3©3^tt»MiS( 1 

.55) ^fLT, JB«f*: 1.5) lcA*tLfc»£\ 

flSW-AttLfc^SC 10 0%) ©97. 2 %ir ffivfiti: *5 0 " 

c nmmi 1 

( 1 ) fMftofm 

5 9pa( «fH«Yk^tfc«, W5 0li%, ^ityptvy^y =i- 

0 . 5 3 g N ■'<— v--y ^ ^<>T yhll 1 . 5 g , idX. t>*n —^5 >6 G 
1. 5gi, SKiLT, 7otVy^!J 3-/Mf^-r/V7tr-h 2 

#fe *>fc»*«Eflcffi«^*4r. i25mm, i75mm, f^l. 1 mvaM 

y^mm =i—=.^y7 059) *tf>^-t> sot:. 10 

■C*a»Ufc. ^V^-C\ , 500mJ/cm 2 t**J:5 (-^^( 2£ 

S3 6 5 nm) &H8JttL. mft«#*7Bfi!ELfc. 

fc*3. *3fe«Ef*:oJB#f*«:a9^Ufci r£ v l . 6 2 fife!) , mmz#7X& 
S©WMItLfci:r5, 1. 5 0 tffcofc. 

( 2 ) ^iELiWI ' 

— fi£2 5 mm, ^7 5 mm, ff£ 1 . 1 mm(Djf7 3 —~l"77 

0 5 9 ) y bVuT/v^ — /i^#joJ; ^^J5fe#b fc^. - , 
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, 4 , 4 ' , 4 ' ' -H) ^ [.-N-( 3 ?vK7*=/lO -N-7i^/l/7? 
y ] h y 7i^/U7$ MT DATA) joj; t>*4 , 4 ' -tf^ [ N-( 1 -f 
-N-7x^V7?y] t*7i-yK NPD) , tiW-ltlt^ 
4,4' -bf^( 2 , 2 -v^^-A-fcT — f'37^=./K DPVBi ) , 
T&AUntVX. h V * ( 8 -dfy y / —/v) -<7i> ( Al q ) Sr^rive 

tL^b, £<btCTgPM( mm) ©fM^tt©Al /Li Li ^ 

t$5 lf%) £»tf'-K ^i#Lfc 0 

mmmm<Dn&&&6 55x10 ~ 7 p a *t?^i±l, 

MT DATA : M^M&O . 1 ~0 . 3 n m/s e c . , flgJ?6 0 n m 
NPD : ^if ji^O . 1 ~0 . 3 n m/s e c . , flfff2 0 n m 
DPVBi : MMjM£10 . 1 ~0 . 3 n m/s e c . , MJ?5 0 n m 
Al q : M^MfeO . 1 ~0 . 3 n m/s e c . , MJ?2 0 n m 

Al /L i . 0 ~2 . On m/s e c . , B1J?1 5 0 n m 

S^St^^s/^!) ^^^®(-#H]L-C, ±S(5OT( ©I ZO(i 

P2 . 1 ) ? y >7~J&ljgLT2 0 0 n miIL\ ^«|E L *^-S:tNK 

Lfc 0 

( 3 ) £tihlg 

±t5 ( 2 ) -e#e> n/c w^e l ^« , laftanf * k 9 >f # y ^ ^ 

(ClKSLfCo r OfiEL ^©5g7t®Jt( _t£BM_h) id, 7/Ut^yfM 
x^r/VfflltfcSO-PETlK EDrfl . 6 3) h 

ft^T*. _hffi( i ) t»»e>nfc*3t«tff( IPl -62) *L/C#7 

r<z>J;9 ictttiEL fjl^iottS JilfiSfeo@#r^( n l : 2 
. 1 ) % M±Mfc<Dmffim( n2: 1. 63) , |1 Ofe**tKff©Jffl»f*( n 
4 :• 1 . 6. 2 .) *5it>*^Jt^W(D@^( n 3 : 1 . 5.) ^ M^5£( 2 ) £ 
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^Lt, ^asi^L t*f ty^bSif SIT b 3 i o 2 ( *y -*yK ( 

( 4 ) *r«tE L gg^£!EM©M 

m( mm. i zo) tsbmc ai Ai ) ^ ©ii^ T^=r^y^ 

V y 5/ ^^[UiJg^^bT. DC 1 2 V<DmJ±&MLT3§7fc£ -frfc 0 

6 2c d /m 2 i:^? mmmhft. *fc, t#btLfc*fe( 1/yK) 3§3fc{- 
O^TCOCI E&^ffi^fi, X=0. 62, Y=0. 3 4 tfcSI i: ^ffitSSbfc 

o 

[ J£$£#iJl ] 

H»Jl tffl^fcO-PETWW v-y ^V^-T/K JB5f*l .55) 
ffiLfCo ±^«^tlO®«T^( n 1 ) , itJt«E«c©JB»f*( n 2 ) , -fe 

aE*«E*©JB*fs|8( n 4 ) , isxTfmitm^tfomvtmi n 3 ) as, 2 
s 1 0 0 0 &m*/*x&%M&&wfeLitkz*>. mi IC*t«tp t5 5 c d /m 

2 iV^5 t^iifc. 4t> l^yK) ©E L *tftas» CI E 

X =0 . 62, Y=0. 3 4 X-&>Z>^t SrtiSI&L. fc e 

l m^-amm^ *l-cl*v\ el is3tas#^>^< t^otc^t &mmvtc 0 
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n 1 


n 2 


n 4 


n 3 


fcd/m 2 ) 


mmmi 


±mnmm 


2.1 


1.63 


1.62 


1.50 


62 






2.1 


1.55 


1.62 


1.50 


55 






2.1 


1.30 


1.62 


1.50 


50 






2.1 


1.00 


1.62 


1.50 


29 



[ J£tfc#j2 ] 

IrI«{c, fiELi^MML, Ifffltfco #IB*fap©fig*s, IB 
2 ) (c^U7c 0 

&v^T% &knfc#HiEL^i£«0>±aBM( HMfi. I ZO) <t, T^m@ 

( Al /Li ) i:<DP^{£, T^f^vb y -y ? xm^Zlfr^X. DC1 

2 V©tBE^3l})PL, feifeiftCS 1 0 0 0 ^fflV^ngftiSSgtrSiJ^Lfco 

-t©ssm, 5 o c d /m 2 t 5s*JWE©«* s #e> #?>Kyt^ 

( l/^K) 3gft(£0<^-C<7>C I E £.M£Hfi. X =0 . 6 2, Y =0 . 3 4 "Cfe 

3S3t#«*s#ai 9 %{£tl -cv^ r. t *sflts$ nfc. 

[ Jfctfc0lJ3 ] 

Hife^iJl {C*5it50-P ET#M1©W) RiSX( ffitff^l . 0 ) £?Eij|L. 

&i^-e, #e»^fc^aiEL**««©±«p«tt( mm. i zo) tsps^ 
( mm. ai /n ) t^tv -f^v !)-^^0K^Lt, dci 
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2 vrotJE^OTi, feifeiftcs iooo &m*<^xftytm&&fflJ£vtc 0 

^<Dtg^ 29cd/m 2 ^^ &itm&<D\mmhfo, mbthtifc-& 

( 3BfclCO^-C©CI EfegJ&glfi, X=0 . 6 2, Y=0 . 34 Xh 

[ H»2 ] 

-f&O TSCii2 2^^2 ©&3BftJ!tt#3 0 , 3 2 t CO^fU (DjSTOm 

7 0 trffr&bT, Iltttfco 

T«R®IS( i:Lr, I TO( Jffljf*l • 8) «:JBV\ ffl 

1 ©jgEttftMUSi: Lt ( HJ60U1 X'ffl^fcO-PETiJig( ffiifr^l .63) 

m%ffiMxmffimi . 6 2) $e>i^«r*si o tx.xtf^^w&i m 
mm .50) srffli/^ &mffim<vmt>K 8 ) ±5 

&^-e. »e>nfc^r«EL»^i6is©T<»*«( m> i to) t. ±$$mm 

( Htfi, Al /L i ) i: WPfl(C, T^tV ^-rh y y ^ * [US§£^L DC 1 

2 VCDSJE^rab, -fe^fe^ftCS 1 0 0 0 £^T3S3fc*?S£rll!l^Lfc 0 
^co^m, 7 5 c d /m 2 £^5 jS§v^*s»5>n, *7c. mt>fttcm&( ^-y 

K ) ^(do^TcDC I E -feM^li, X =0 . 6 2 , Y =0 . 3 4 tfcsr t 

C*2] 







n 5 


n 7 


n 6 


n 8 


(cd/m 2 ) 






1.8 


1.63 


1.62 


1.50 


75 


Jt»j4 




1.8 


1.50 


1.62 


1.50 


60 



[ ttmm ] 
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«#J2 (C*3lt-5 0-P ET^iO^<9 (C, Si O x ^^y^JifK JB*T*1 . 5 

&i^-c% #f>wct«E l i*gi©T95it( i to) i % ±.&mm 

( Al /Li ) t (OfSiK. TV 7- 4 Zf-*Y V 3/^^HI8S$r^UT, DC 1 

2 v©iKMt, fe^feittcs iooo ^fflv>r^5t^StriiJ^ufco 

^(D^m, 6 0 c d /m 2 t 1^9 RatJWE©^*?* *l, 
( U" s> K ) SSfttCOV^-fWCI E fe&MSUi, X =0 . 6 2, Y =0 . 34 

C MMM3 ] 

fiScur, Murto i-*t>t>» TSPM^JSWC n5) . 39i&ifttiiBA<ftffl9r 

$(n7) , t$£TJ3Zl&m%l(Dmffim( n8)J, H«S;( 6 ) Sr»JS-f5 J: 9 

(mm. ai /Li ) t ©iwtc, tvt-* zf-?h v y^^m%^^x, dci 

2 VcDmffi^ML, feifeif+CS 1 0 0 0 &ffl^T3S3teJW£Srfi!lJ£L.;fc 0 

^(D^s 20 0 cd/m 2 a^ SI^$S5te«fi0>fIrtS#e>*K #<b tl 

fc*ft( 1/yK) f)tiC0V^©CI Efe^M^fi, X=0. 14, Y=0. 2 

0 -C$>5 r <b SrflSSBl, fc D 
[*3] 







n 5 


n 7 


n 8 


(cd/m 2 ) 


mmm3 




1.8 


1.63 


1.50 


200 






1.8 


1.43 


1.50 


150 
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[ Jtifc0U5 ] 

JS#r^l . 4 3 ) fcfflv^fcllfl»tt\ H8fe#l3 £ IrHRIC MEL 

i^i^mt, rFiLfc 0 1-/^^, mmm<D®mm( n5) , 

y 7 ;V^-u^\^^(Dm^X^{ n 7 ) ; *5j; T>*^:^S^ro®tfT^( n 8 ) ri*, M 
flcVvC, #P>ftfc=Pfl$EL g*gg©Ta5li( I TO) <fc . ±OTH 

( mm. ai /l i ) t (Dmiz. t^tm 7>f y v v xm&zft^x, dc i 

2 V(7?mffi^MU, feifeiltCS 1 0 0 0 £fflt^T3§)fe)W^$J;£Lfc 0 

1 5 0 C d /m 2 <t mm%h ft. #^K/C*fe( US/ K 

) ^^(COV^TODCI E feilifi, X=0. 62, Y -0 . 3 4tfc5"^ 

3£%Mfefr { ifo2 5 %{£TL -C 1/^-5 d t &m£ titc a 

[ mmwu ] 

wj4 tit 13 ©^pj^Mufco Lfc^o^-c, mmm -era, mmm 

$t^PMMA( #y ^^/V^^^y U-h ^flt) &/B^5r. £: (Cj;^ 1 . 5 £ 
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